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Abstract 
The purpose of this research was to examine the potential benefits of text mining in the field of language 
education and its effectiveness in extracting meaningful information from student portfolios in order to 
provide useful feedback to students and the educational community. The analysis was focused on an 
examination of the similarities and differences in awareness on teamwork concepts between Japanese and 
non-Japanese students in an international university located in Japan, especially in terms of their recognition 
of merits and demerits of team teaching and their attitude towards problem solving. Correspondence 
analysis was used along with a series of text mining tools. The results of the analysis are discussed in 
regards with possible future applications of data mining in language education. 
Keywords: Correspondence analysis, Data mining, Japanese language, Language education, Team-
teaching, Text mining. 
Introduction  
Using of portfolio is a well-known educational tool for keeping record of individuals’ learning efforts and 
processes. However, it is difficult to gain meaningful information from such textual data especially in cases 
where the amount of data to be examined is massive. To overcome such a problem, application of text 
mining may prove to be useful because it enables us to extract quantitative indices from textual data that can 
later be analyzed statistically. The information obtained may provide meaningful information back to the 
educational community, as well as to the students and the instructors.  
Therefore, I decided to focus on one of the important questions regarding student preferences in 
teamwork. To achieve this goal, I created online questionnaires and requested students to review their group 
performances from the perspective of communication. The data I collected were written by two groups of 
students, Japanese and non-Japanese, and consisted of the following three types of answers to three 
questions in a questionnaire:  
1. The positive aspects of team-teaching (G),  
2. The negative or/and problematic aspects of team-teaching (B),  
3. The efforts that students made to solve the problems and the difficulty that they encountered during 
team-teaching (P).  
By collecting the described data, I attempted to answer the following questions concerning the 
experiences of the students with team-teaching:    
1. What do Japanese and non-Japanese students think are the merits and demerits of team-teaching?  
2. What efforts and improvements did they make to lessen the demerits of team-teaching? 
3. Are there any similarities and differences between Japanese and non-Japanese students, in recognition 
of the merits and demerits and in their attitude toward problem-solving? 
4. Can text mining on student portfolios be a useful tool to extract meaningful information from such 
unstructured textual files, and in this case, can it provide feedback to students and instructors as well as 
educational institution as a whole? 
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Methodology  
The subjects for the analysis were students who had enrolled in the course titled ‘Teaching Japanese as a 
Second Language’ at Ritsumeikan Asia Pacific University (APU) located in Beppu city, Oita, Japan. One 
hundred and two students had registered for this class between the fall semester of 2010 and the spring 
semester of 2012. These students were required to submit two questionnaires per semester, and during this 
period, the total number of questionnaires collected was 254, with a response rate of 78.4% (Table 1).  
Of the total respondents, 62.4% were Japanese and 37.4% were international students who had an 
advanced knowledge of Japanese and were mainly from Asian countries (e.g., Korea, China, Thailand and 
Vietnam). The average number of Japanese characters per questionnaire was 406 for the Japanese students 
and 305 for other nationalities. While the average numbers differed based on the question, i.e. G (merits), B 
(demerits) or P (improvements), it can be said that non-Japanese students in general wrote about 25% less 
than Japanese students (Table 1). 
 
   Table 1: The average number of Japanese characters written for each questionnaire 
   Students Number Average number of 
Japanese characters  
Average  number of characters 
per questionnaire 
Total number of 
characters of the 
data Text G Text B Text P 
Japanese 159 
(62.6%) 
173 106 126 406 64,544 
Non-Japanese 95 
(37.4%) 
135 
(78%) 
80 
(75%) 
90 
(71%) 
305 
(75%) 
28,962 
Total 254     93,506 
 
I used text mining to explore the data. By applying the text mining method, I could divide the text 
within the sentences into parts-of-speech, such as verbs, adjectives, nouns, and adverbs. Once this was 
completed, numerical indices could be extracted from the text and used for statistical analyses.  
The software ‘Tiny Text Miner’ (hereafter TTM) was used to analyze Japanese textual data, an open-
source software that can be easily downloaded from the Internet. Additionally, ‘Mecab’, a parts-of-speech 
and morphological analyzer, also open-source, was used for processing the text data. After applying 
‘TTM/Mecab’ to the data, the following 6 output files were obtained: 
ttm_1: Word frequency distribution 
ttm_2: Word frequency distribution（maximum one occurrence per sentence） 
ttm_3: Cross tabulation of the occurrences of words against grouping variables  
ttm_4: Cross tabulation of the occurrences of words against grouping variables (maximum one 
occurrence per sentence) 
ttm_5: Cross tabulation of words against words 
ttm_6: Cross tabulation of words against texts     
 
The second tool was ‘correspondence analysis’ (hereafter CR analysis), a statistical visualization method 
for examining the associations in a two-way or multi-way contingency table. According to Statsoft, in “How 
to analyze simple two-way and multi-way table, correspondence analysis”:  
“The goal of a typical analysis is to represent the entries in the table of relative frequencies in 
terms of the distances between individual rows, and/or columns in a low-dimensional space.”  
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The CR analysis was done using a module within ‘R’, another open-source software for various 
statistical computations. The next section will provide detailed procedures on how I applied TTM and CR 
analysis to each file (G, B and P data) along with the results obtained from the analyses. 
Findings and Results 
To collect data for the research, I had created online questionnaires using a software for conducting surveys. 
Students were asked to respond to the following three questions after each team-teaching session was over: 
(1) What do you think are the merits of team-teaching? (G) 
(2) What do you think are the demerits of, and/or the problems of your team-teaching? (B) 
(3) What did you do to lessen the difficulty and/or to solve the problems? (P)  
An example of the textual data collected after each survey is given in Table 2.  
 
Table 2: A sample text excerpted from the online survey 
 
 
The TTM was applied and the results were recorded, from which the most frequently used words were 
extracted. First, I prepared three types of input data (G, B, P) by saving each file separately in a ‘csv format’ 
(comma separated values). Then, I processed each file using TTM and used the following output format:  
Output format: ttm_3 
Parts of speech for output: nouns (hereafter N), adjectives (hereafter A) and verbs (V)  
Optional files: none 
After processing, a list of verbs, adjective and nouns was obtained. Among the three lists, file G had 
the highest number of words extracted (Table 3). 
 
Table 3: Number of the words extracted from each file 
File name Total number of  words extracted 
File G (Merits) 1540 
File B (Demerits) 842 
File P (Improvements) 1334 
 
As an example, the word frequency distribution for file B is provided in Table 4:  
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Table 4: Excerpt from the word frequency distribution for file B   
 
 
In the next stage, lists were made from synonyms and unnecessary words. Based on a dictionary of 
synonyms, a synonym list was made for each G, B and P file, based on ‘A Japanese Lexicon (CD-ROM)’ 
(Nihongo Goi Taikei). The list of synonyms for file G is shown in Table 5.  
 
Table 5: A list of synonyms for file G 
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As shown in the first raw from the top in Table 5, words such as bunpo (grammar), keigo (polite 
expression), sonkei (honirific), kenjou (humble expression) and others are grouped together as synonyms, 
for they all belong to grammatical concepts taught in the class. Similarly, words like mina, minasan, minna 
(everyone), hito (people), memba, membaa (member), guruupu (group) and others in the second raw were 
also put together in the same group. Additionally, variants of a word were grouped together. For example, a 
noun in hiragana was grouped with its Kanji variant.  
Also a list of unnecessary words was made. In table 4, verbs suru (to do), dekiru (to be able to), aru (to 
be, to exist; inanimate), iru (to be, to exist; animate), nai (not), naru (to become) are not necessary for the 
analysis since they are not meaningful words compared to, for example, a verb like atsumaru (to come 
together). After processing, the unnecessary words in the list were deleted from the output. Similarly, 
demonstratives such as sore (that one) and question words such as dare (who) were also not necessary and 
therefore deleted. 
Finally, TTM was applied with the lists of synonyms and unnecessary words. The format adopted for 
this last process by TTM was as follows: 
Output format: ttm_4 
Parts of speech for output: nouns, adjectives and verbs  
Optional files: synonyms and unnecessary files 
After processing each file G, B and P as input, three outputs were obtained; one was the output from 
file G (merits of team-teaching). An excerpt of the output after processing the text file G by TTM is shown 
in Table 6. It is a cross tabulation of the occurrence of the top 20 words that appeared most frequently 
against the grouping variable, Japanese and non-Japanese students. One adjective yoi (good), 3 verbs omou 
(think), dasu (expressing opinions), and susumeru (advance), and 16 nouns, such as minna (all), iken 
(opinion), jibun (self), guruupu waaku (group work), jugyou (simulation class), and miitingu (meeting), 
were extracted. 
 
 Table 6: The top 20 words that appeared most frequently in file G    
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Next was the output from file B (demerits of the team-teaching). Similarly, the text file B was 
processed by TTM; an output is shown in Table 7. The top 20 words that appeared most frequently and 
were extracted from the file included 2 adjectives, nai (not) and muzukashii (difficult), 1 verb omou (to 
think), and 17 nouns such as minna (all), miitingu (meeting), jikan (time), jugyou (class), and mondaiten 
(problem). 
  
Table 7: The top 20 words that appeared most frequently in file B 
 
Finally, there was the output from file P (attitudes toward solving problems); the text file P was 
processed by TTM in a similar manner. The top 20 words that appeared most frequently for file P are 
provided in Table 8, and include 7 verbs such as atsumaru (get together), hanashiau (discuss), kimeru (to 
decide), iku (to go), and toru (to take), and 13 nouns such as minna (all), jibun (self), yakuwari (role), 
miitingu (meeting), and iken (opinion).  
 
Table 8: The top 20 words that appeared most frequently in file P 
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In the next stage, the results of correspondence (CR) analyses were examined. An analysis of all the 
two-way tables 6, 7 and 8 by the CR analysis software, provided the following results. Figure 1 shows the 
scatter plot of data in Table 9, for the row coordinates and in Table 10, for the column coordinates. Please 
note that the result is plotted in a single dimension scatter plot. This is because the cumulative contribution 
ratio of the analysis was 100% as shown below, which means that 100% of the inertia can be explained in a 
single dimension.  
Eigenvalues: [1] 0.017  0.000   Cumulative contribution ratios: [1] 100  0 
A clear distinction is observed in the recognition of the merits of team-teaching between non-Japanese 
and Japanese students (Table 10). Also Japanese students are likely to value the process in a simulation 
class. This is expressed by a group of words as naiyou (content), happyou (presentation), rikai 
(understanding), kyouryoku (cooperation), jugyou (class) and dasu (expressing an opinion), which are based 
on similar scores of the Japanese student coordinates scores (Figure 1). That is, the process of working 
cooperatively, understanding contents better, and making good presentations seems valuable to them. They 
evaluate these as merits.   
In contrast, non-Japanese students are likely to recognize the merits of team-teaching on the fact that all 
the members of the group expressed their opinions and participated actively. This is expressed in words 
such as minna (all), yoi (good), omou (to think), iken (opinion) and sekkyoku (active), which have 
coordinate values close to that of the non-Japanese students (Fig. 1).  
 
 
Table 9: Row coordinates Table 10: Column coordinates 
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Figure 1: Scatter plot for Table 9 and 10. 
 
The scatter plot in Figure 2 helps analyze the demerits, with the data of Table 11 as the row 
coordinates, and data of Table 12 as the column coordinates. Please note that Figure 2 is also single 
dimensional. The reason for this is the same as that for Figure1. Since the cumulative distribution ratio for 
the data in Tables 11 and 12 was 100% as shown below, 100% of the inertia can be explained in a single 
dimension.     
Eigenvalues: [1] 0.021  0.000    Cumulative contribution ratios: [1] 100  0 
It demonstrates that the Japanese students have unique features in recognizing the demerits (Table 11).  
Japanese students are likely to feel that meeting one another and expressing opinions is difficult and 
problematic. This is expressed by a group of words such as sanka (participation), iken (opinion) and 
miitingu (meeting), which have coordinate values close to that of the Japanese students. They also think that 
naiyou (content), especially renshuu (practice or activity) are difficult. 
 
Table 11: Row coordinates Table 12: Column coordinates 
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Non-Japanese students, on the other hand, are likely to recognize the duration of work as a problem. 
Such an interpretation is based on a group of words such as jikan (time) and mondai (problem), which have 
coordinate values relatively close to the non-Japanese students’ coordinates (Figure 2). Both Japanese and 
non-Japanese students think that grammar explanation is difficult; this is expressed by words such as 
muzukashii (difficult), bunpou (grammar), and sagyou (work), and are plotted in the middle of the two 
student coordinates (Figure 2).  
 
 
Figure 2: Scatter plot for Table 11 and 12.  
 
Finally, improvement was interpreted through the scatter plot in Figure 3 with Table 13, for the row 
coordinates and Table 14, for the column coordinates. Note that Figure 3 is also single dimensional. This is 
because the cumulative contribution ratio of the data in Tables 13 and 14 as shown below was 100%. 
Therefore, the result is plotted in a single dimension.   
Eigenvalues: [1] 0.029  0.000   Cumulative contribution ratios: [1] 100  0 
It demonstrates a clear distinction between non-Japanese and Japanese students in their approach and 
attitude towards solving problems (Table 13). As pointed out before, Japanese students recognized meeting 
and participation as a serious problem. They seemed to focus on this point and tried to provide solutions for 
it. The interpretation is based on a group of words such as miitingu (meeting) and naiyou (content) that is 
the closest to the Japanese students’ coordinates in Fig. 3. Although such words as renraku (contact), 
atsumaru (to get together), hanashiau (to discuss) and kakunin (confirmation) are not as close as the 
previous two words, they are still relatively close to the Japanese students. Thus, it can be interpreted that 
Japanese students in general felt that contacting, meeting and discussing were the best solution to the 
problem.        
Non-Japanese students seem to have taken a different approach to solving problems. As pointed out 
before, they recognized the duration of the actual work time as a problem. To solve this, they seem to have 
tried to prepare themselves better. Such an interpretation is based on words like junbi (preparation) and 
renshuu (practice), which are close to the non-Japanese students coordinate value.  
Both Japanese and non-Japanese students felt difficulties with the grammar explanation, which is a part 
of the content. To ease the difficulty, they seemed to have taken the same approach of asking (questions), 
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(expressing) opinions and deciding together with the members. Such an interpretation is based on words 
such as kiku (to ask/listen), kimeru (to decide), and iken (opinion), minna (all), and jibun (self) being plotted 
in between Japanese and non-Japanese students’ coordinates. 
 
Table 13: Row coordinates Table 14: Column coordinates 
 
 
 
 
Figure 3: Scatter plot for Table 13 and 14 
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Conclusion  
This study attempted to answer the following three questions: 
1. What do Japanese and non-Japanese students think are the merits and demerits of team-teaching? What 
efforts and improvements did they make to lessen the demerits of team-teaching? 
2. Are there any similarities and differences between Japanese and non-Japanese students in their 
recognition of the merits and demerits and in their approach and/or attitude towards problem-solving? 
3. Can text mining of student portfolios be a useful tool for extracting meaningful information from 
unstructured textual files and provide feedback to students and instructors as well as educational 
institutions as a whole? 
The first two questions have already been answered in the part on discussion and therefore will not be 
repeated here. As for the third question, a complete answer at this stage cannot be presented because this 
research has only been conducted as a primary trial. Nevertheless, the experiences gained through this trial 
may direct us to the needed improvements in the future. The advantages to this methodology include its 
quick feedback and low cost. The biggest merit of this method is speed. All the tools used in this trial are on 
the Internet (e.g., the survey, text mining tools, and the statistical tool R) and massive data sets can be 
processed with these tools in just a few minutes. Thus the information extracted from the text can be fed 
back very quickly to students as well as to the educational community.  
In the cost perspective, all the software used for the research is open-source and hence no expenses are 
necessary. Therefore, for beginners who would like to experiment with this type of research, the use of such 
open-source software is quite economical. 
The disadvantages of this methodology include its requirement of handling skills and skills for 
interpretation. Installation of the software is not difficult, but it takes time to get familiar with the TTM and 
the CR analysis, and to handle the data efficiently. Although a ‘trial and error’ method by individual 
researchers can improve their skills, a project consisting of experts of different academic fields should 
provide better results. The skills to interpret the scatter plots may be the most important that needs to be 
improved.  
One limitation of this study is that the text has been analyzed in terms of the most interesting grouping 
variable, that is, Japanese versus non-Japanese students. However, other variables could be used for this 
research, such as male vs. female, freshmen vs. seniors, and good performers vs. ordinary ones. The more 
experiences we get in text mining analysis, the higher our skills will become, and this can be done next.     
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